Assessing the risk of cytomegalovirus DNAaemia in allogeneic stem cell transplant recipients by monitoring oxidative-stress markers in plasma.
The level of antioxidants, such as thiol-containing tripeptide glutathione (GSH), in cytomegalovirus (CMV)-infected cells is notably increased. We previously showed that GSH levels in plasma, as measured by untargeted 1H nuclear magnetic resonance, are higher in allogeneic stem cell transplant (allo-SCT) recipients who subsequently develop CMV viraemia. We hypothesized that the net level of oxidative-stress markers present in plasma may be reduced in patients who develop CMV DNAaemia compared to those who do not. We serially monitored the levels of malondialdehyde (MDA) and carbonylated proteins (CPs) early after allo-SCT and assessed whether they could predict the occurrence of CMV DNAaemia. MDA levels were measured in 43 patients (28 had CMV DNAaemia) and CPs were quantified in 53 patients (38 patients developed CMV DNAaemia). The area under the curve (AUC) value for MDA, but not for CPs, was significantly lower in patients who subsequently developed CMV DNAaemia compared to those who remained DNAaemia-free (P=0.043). A trend toward lower MDA AUC values was observed in episodes of CMV DNAaemia with faster CMV replicative kinetics and in those who reached higher peak CMV DNA levels. Moreover, receiver operating characteristic curve analyses indicated that the MDA biomarker had the predictive ability to discriminate between patients with or without subsequent CMV DNAaemia (AUC=0.69, 95 % confidence interval 0.51-0.85, P=0.05). In summary, serial quantitation of MDA may be useful for individualizing antiviral prophylaxis therapies (targeted prophylaxis) in the upcoming era of new antiviral drugs with improved safety profiles.